Generation of helper-dependent adenoviral vectors by homologous recombination.
Helper-dependent adenoviral vectors (HD-Ad) represent a potentially valuable tool for safe and prolonged gene expression in vivo. The current approach for generating these vectors is based on ligation of the expression cassette into large plasmids containing the viral inverted terminal repeats flanking "stuffer" DNA to maintain a final size above the lower limit for efficient packaging into the adenovirus capsid (approximately 28 kb). The ligation to produce the viral plasmid is generally very inefficient. Similar problems in producing first-generation adenoviral (FG-Ad) vectors were circumvented with the development of a system taking advantage of efficient homologous recombination between a shuttle plasmid containing the expression cassette and a FG-Ad vector backbone in the Escherichia coli strain BJ5183. Here we describe a method for fast and efficient generation of HD-Ad vector plasmids that can accommodate expression cassettes of any size up to 35 kb. To validate the system, we generated a HD-Ad vector expressing the fusion protein between beta-galactosidase and neomycin resistance genes under the control of the SR alpha promoter, and one expressing the enhanced green fluorescent protein under the control of the cytomegalovirus promoter. The viruses were rescued and tested in vitro and for in vivo expression in mice. The data collected indicate the possibility for achieving a high level of hepatocyte transduction using HD-Ad vectors derived from plasmids obtained by homologous recombination in E. coli, with no significant alteration of liver enzymes and a less severe, transient thrombocytopenia in comparison with previous reports with similar doses of a FG-Ad vector.